Proliferation- and cell cycle-dependent differences in expression of the 170 kilodalton and 180 kilodalton forms of topoisomerase II in NIH-3T3 cells.
The cellular content of 170kD and 180kD topoisomerase II was studied as a function of the proliferation state and cell cycle position in NIH-3T3 cells. When the cells were synchronized by serum starvation and then stimulated to enter the cell cycle by addition of fresh growth medium, the amount of 170kD topoisomerase II present was undetectable until the cells reached late S phase, peaked in G2-M phase cells, and decreased as the cells completed mitosis. The amount of 180kD topoisomerase II was constant once the cells entered the cell cycle. When exponentially growing cells were induced to enter G0 by serum starvation, the amount of 170kD topoisomerase II decreased in parallel with the loss of cells from the S and G2-M phases of the cell cycle and was undetectable once all of the cells reached G0. In contrast, the 180kD enzyme was still present after all of the cells had entered G0. The tightness of association of the two enzymes with chromatin was measured by determining the concentration of salt required to extract them from isolated nuclei. The 180kD enzyme required a higher concentration of NaCl for extraction than did the 170kD enzyme. The different patterns of expression of the two forms of topoisomerase II suggest that they perform different functions in cells.